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(37 CFR1 .445(a)(2)) paid to USPTO and International Search Report not prepared by 








Intemational preliminary examination fee (37 CFR 1 .482) not paid to USPTO but Intemational Search 
Intemational preliminary examination fee (37 CFR 1 .482) not paid to USPTO but intemational search fee 
Intemational preliminary examination fee (37 CFR 1 .482) paid to USPTO but all claims did not satisfy 








Intemational preliminary examination fee (37 CFR 1 .482) paid to USPTO and all claims satisfied provisions 












ENTER APPROPRIATE BASIC FEE AMOUNT = 


$ 




860.00 




Surcharge of $130.00 for furnishing the oath or declaration later than 30 months from the earliest claimed 


$ 




130.00 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 




Total claims 


17-20 = 


0 


X $18.00 


$ 




Independent claims 


2-3 = 


0 


X $80.00 


$ 




Mill TIPI F DEPFNDEN 


rCLAIMS(S)(ifaDDlicable) 


+ $270.00 


$ 




TOTAL OF ABOVE CALCULATIONS = 


$ 990.00 




Reduction of 'A for filing by small entity, if applicable. Applicant claims Small Entity Status under 37 CFR 
1.27. 


$ 




SUBTOTAL = 


$ 




990.00 




Processing fee of $1 30 for furnishing the English translation later than months from the earliest claimed 
priority date (37 CFR1. 49(f)). 
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PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Jacobus PENNINGS et al . 
Serial No. (unknown) 
Filed herewith 

TELECOMMUNICATION SYSTEM AND CONNECTION DEVICE FOR USE IN IT 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

Prior to the first Official Action and calculation 
of the filing fee, please substitute pages 1-16 of the current 
specification, with new pages 1-15 as filed in the Article 34 
Amendment of December 22, 2000. The new specification pages 
are marked "AMENDED SHEET", and are attached hereto. 

Prior to the first Official Action and calculation 
of the filing fee, please substitute Claims 1-18 as originally 
filed, which appear on pages 17-19, with Claims 1-17 as filed 
in the Article 34 amendment of December 22, 2000. The pages 
containing Claims 1-17 are marked "AMENDED SHEET" and are 
attached hereto. Following the insertion of Claims 1-17, 
please amend these claims as follows: 



Jacobus PENNINGS et al . 



IN THE CLAIMS : 

Please amend claims 3, 5, 8, 11, 14-15 as follows: 

--3. (Amended) ConuBCtlon device as claimed in claim 1, 
characterized in that the separation means comprise frequency 
filter means adapted to directing both telecommunication 
signals over their respective signal paths. -- 

- -5 . (Amended) Connection device as claimed in claim 1, 
characterized in that the second telecommunication means are 
moreover capable of receiving a first telecommunication signal 
in a first frequency range and in that the device comprises at 
least one further output being intended for the second 
telecommunication means . - - 

- -8 . (Amended) Connection device as claimed in claim 5, 
characterized in that at least the output for the second 
telecommunication means is electrically insulated for a direct 
current . - - 

- -11 . (Amended) Telecommunication system as claimed in 
claim 9, characterized in that the system moreover comprises 
digital third communication means, in that the second telecom- 
munication means comprise signal conversion means which are 
coupled to an input and an output of the connection device on 
the one hand and to said third telecommunication means on the 
other hand and in that the conversion means are capable of 
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Jacobus PENNINGS et al , 

converting digital signals from the third telecommunication 
means into a communication signal compatible with the telecom- 
munication network, and vice versa. -- 

--14 . (Amended) Telecommunication system as claimed in 
claim 12, characterized in that the gateway unit is adapted to 
communicating with the conversion means using a telecommunica- 
tion protocol which allows the integration of different 
telecommunication services. 

--15. (Amended) Telecommunication system as claimed in 
claim 11, characterized in that the third telecommunication 
means are coupled to a digital further telecommunication 
network, which further network is coupled to the input and 
output of the connection device via said conversion means. - - 

REMARKS 

The above changes in the specification and claims merely 
place this national phase application in the same condition as 
it was during Chapter II of the international phase, with the 
multiple dependencies being removed. Following entry of this 
amendment by substitution of the pages, only claims 1-17 
remain pending in this application. 

Jacobus PENNINGS et al . 



3 



O 9 5; ..^^ ^r^^^ll jL ill O o :rL. 



specification pages 1-16 have been substituted with new 
specification pages 1-15. Claims 3, 5, 8, 11 and 14-15 have 
been amended to correct multiple dependencies. Attached 
hereto is a marked-up version of the changes made to the 
claims by the current amendment. The attached page is 
captioned "VERSION WITH MARKINGS TO SHOW CHANGES MADE" . 



Respectfully submitted. 



YOUNG Sc THOMPSON 




Attorney for Applicant 
Customer No. 000466 
Registration No. 35,041 
745 South 23rd Street 
Arlington, VA 22202 
June 11, 2001 703/521-2297 
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"VERSION WITH MARKINGS TO SHOW CHANGES MADE" 

Claims 3, 5, 8, 11 and 14-15 have been amended as follows: 



3 . (Amended) Connection device as claimed in claim 1 or 
•2-, characterized in that the separation means comprise 
frequency filter means adapted to directing both telecommuni- 
cation signals over their respective signal paths. 

5 > (Amended) Connection device as claimed in on e or more 
of the preceding — claims, claim 1 , characterized in that the 
second telecommunication means are moreover capable of 
receiving a first telecommunication signal in a first fre- 
quency range and ±ji that the device comprises at lea.st one 
further output being intended for the second telecommunication 
means . 

8 , (Amended) Connection device as claimed in claim 5, 6 or 
^ characterized in that at least the output for the second 
telecommunication means is electrically insulated for a direct 
current . 

11 . (Amended) Telecommunication system as claimed in 
claim 9 — or — 3r6-, characterized in that the system moreover 
comprises digital third communication means, in that the 
second telecommunication means comprise signal conversion 
means which are coupled to an input and an output of the 
connection device on the one hand and to said third telecommu- 
nication means on the other hand and in that the conversion 
means are capable of converting digital signals from the third 
telecommunication means into a communication signal compatible 
with the telecommunication network, and vice versa. 



5 



14 , (Amended) Telecommunication system as claimed in 
claim 12 — or — ±3-, characterized in that the gateway unit is 
adapted to communicating with the conversion means using a 
telecommunication protocol which allows the integration of 
different telecommunication services. 

15 . (Amended) Telecommunication system as claimed in 
claim 11, — ±S — or — characterized in that the third 
telecommunication means are coupled to a digital further 
telecommunication network, which further network is coupled to 
the input and output of the connection device via said 
conversion means. 
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Telecommimication system and coimection dev ice for use in it 

The present invention relates to a telecommunication system comprising first 
telecommunication means capable of receiving a &st telecommxmication signal in a jfkst 
5 frequency range, second telecommunication means capable of transmitting a second 
telecommunication signal in a second frequency range, and a telecommunication 
network. The invention further relates to a connection device for coupling first 
telecommunication means capable of receiving a first telecommunication signal in a first 
frequency range, together with second telecommunication means capable of transmitting 

10 a second telecommunication signal in a second frequency range, to a single 
telecommunication network connection, comprising an output for the first 
telecommunication means, an input for the second telecommunication means, a 
common network connection for the telecommunication network and separation means 
adapted to directing the first telecommunication signal over a first signal path between 

15 the output and the common network connection and the second telecommunication 

signal over a second signal path between the common network connection and the input. 

Telecommunication services take place for the most part over tailor-made 
telecommunication networks. Use is &us predominantly made for speech transfer of 

20 public telephone networks, referred to as PSTN (Public Switched Telephony Network), 
and for data exchange between computers numerous data networks specificaUy designed 
for this purpose are operational. Video and audio signals normally make their way 
through the ether and, in many industrialized countries, increasingly in cable television 
networks which are constructed on high-grade transport media such as glass fibre and 

25 coaxial cables. A user wishing to make use of all these services will consequently have 
to have at his disposal a corresponding number of connecting provisions. 

The ongoing computerization of society results in ever further extension of existing 
telecommunication services, or even in the emergence of more and more new 
30 telecommunication services, which are moreover increasingly aimed at private users* In 
addition, these services are increasingly interactive, wherein high data transmission 
speed is sometimes desirable to enable transmission of large quantities of information to 
the user in an acceptable time. Examples hereof are forms of telemetry, pay-per-view 
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and in particular the internet, which moreover requires an increasingly higher data 
transmission speed due to the increasing implementation of multi-media applications. 

Because the maximum data transmission speeds and the attainable band-width of a 
5 public telephone network are increasingly perceived as a limitation in such mteractive 
services, an active search is mder way for alternative networks for data transfer. A 
possible candidate here is the widespread cable television network such as has by now 
been laid in many industrialized countries. This network is distinguished from the public 
telephone network in that it is based on a high-grade transport medium right up to the 

10 end user which varies from high-grade glass-fibre connections in higher parts of the 
network to high-grade coaxial cables for connection of subscribers. Such connections 
ofier a markedly greater band-width and allow a markedly higher transmission speed 
than the public telephone network to which subscribers are connected by means of a 
simple pair of copper wires twisted together. The integrity of digital signals in such a 

1 5 high-grade network can moreover be more readily guaranteed. 

Cable television networks were however designed primarily for the distribution of radio 
and television programmes, this taking place in one direction from the network to the 
subscribers. Return traffic from the subscriber to parts located higher in the network, 

20 such as the second telecommunication signal from the second telecommunication means 
referred to in the preamble, was not anticipated in the first instance but is required more 
and more in present-day telecommunication- In order to make this latter possible, 
existing cable television networks arc increasingly being upgraded and made sxiitablc for 
two-way traffic. These modifications consist substantially of arranging bypass filters and 

25 bypass amplifiers enabling transmission of return signals in parallel to the existing 
amplifiers in the network. These return signals are herein situated in a relatively low 
freciuency range which is not occupied by the radio and television channels to be 
distributed and which is troubled less by signal-damping, A problem which occurs here 
after such a modification of the network is that not only data transmission is possible in 

30 the return directioti but that noise, referred to as ingress noise, which is also generated at 
the end user can now enter the network freely and is transmitted in amplified manner. 
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Ingress noise originates predominantly from connecting cables xised in the home for 
connecting the equipment present therein. Such cables herein act as antennas which 
intercept possible elootromagnetiic disturbances in the home and pass them on to the 
cable network. This latter is of course undesirable^ all the more so because it is precisely 
the lower frequency bands in which the digital data transport must take place which are 
relatively susceptible to noise. 



Another circumstance is that, with two-way use of a cable television network;, it is no 
longer only receiving ^pliances such as a radio or television receiver which will be 
present at an end user but also transmitting equipment for transmitting return signals. If 
all equipment is simply connected collectively to the existing connecting provision for 
the cable television network, the return signals of such trat^smit^ing equipment will 
inevitably also flow to the receiving appliances and can interfere with the 
communication signals intended therefor. Typical transmitting equipment for cable 
television networks normally has an optimal adjustment for transmitting signals without 
taking into account the influence thereof on other equipment which may also be present* 
The output level usually amounts herein to 80-1 1 5 dB V. Since television and radio 
signals are usually adapted to a standardized level of 60-80 dB V, this will rapidly result 
in a disturbing interference of the received radio and television programmes. 

The present invention has for its object inter alia to provide a telecommunication system 
and a comiection device of the type stated in the preamble enabling shared xise of a 
connection of a telecommunication network, while the above described problems are at 
least for the greater part obviated. 

In order to achieve the intended objective a connection device of the type stated ia the 
preamble is according to the invention characterized in that said signal paths are 
separated from each other between the separation means and the input and output 
respectively and in that the first signal path comprises rectifier means capable of 
suppressing signal transport in a direction opposite to that of the first telecommunication 
signal. The invention is herein based on the recognition that, with an efifective s^aration 
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at the user of the signal paths for downstream and upstream communicatioii traffic* 
mutual interference and also iijiflow of noise into the network can be prevented. In the 
connection device according to the invention this means that upstream signal traffic, 
which vnU come from the second telecommunication means, is led exclusively over the 
second signal path, while downstream signal traffic intended for the fir$t 
telecommunication means finds its way via the first signal path. Both traffic flows are 
thus separated from each other, so that mutual interference is prevented. 



The provision of rectifier means within the first signal path greatly reduces the inflow of 
10 noise and other tmdesired signals into the network. Because the rectifier means largely 
suppress each signal flow in upstream direction in the first signal path, the entty of 
ingress noise into the network via the first signal path is effectively prevented. Because 
the desired return traffic from the second telecommunication means takes place wholly 
in the separated second signal path^ it is not disrupted by the rectifier means. A specific 
15 embodiment of the connection device has in this respect the feature according to the 
invention that the rectifier means comprise an operational amplifier, 

A particular embodiment of the connection device according to the invention is herein 
characterized in that the separation means comprise frequency filter means capable of 

20 leading both telecommunication signals over their respective signal paths. By causing 
the trafHc in the two directions in the network to run at least substantially strictly in 
different frequency ranges, it is possible to provide the intended separation of the two 
signal paths in comparatively simple manner vAih such separation means. Such a 
particular embodiment according to the invention is more particularly characterized in 

25 that the frequency filter means comprise a low^-pass filter with a edge frequency above a 
lower one of the first and second frequency range, as well as a high-pass filter with a 
edge frequency below a higher one of the first and second frequency range, while the 
edge frequency of the high-pass filter exceeds that of the low-pass filter. The upstream 
traffic, including the second communication signal, herein preferably takes place in the 

30 lower frequency range, while the higher frequency range is allocated for the downstream 
traffic, such as the first communication signal. The lower frequency bands will still be 



AMENDED SHEET 



. ..^ T^± ou iou 5U 30 OCTROOIBlfREAU LiaOi ^'"tS n;3 tl ... J. 'r"i^0'»/023 

22-12-2000 NL 009900756 

-5- 

available for return traffic in many existing cable television networks, so that the 
upstream traffic can take place herein. An additional advantage herein is the lesser 
signal damping at lower fircquencies, so that fewer or less powerful amplifiers have to be 
arranged in the return path of the network. 

5 

In order to enable interactive services snch as internet, telephony and pay-per-view, a 
fbrther embodiment of the connection according to the invention is chacacterized in that 
the device comprises a number of outpxits, at least one of which is intended for the 
second telecommunication means. Making use of this embodiment, outgoing signals 

10 from the second telecommunication means will run at least substantially strictly over the 
second signal path, while incoming signals are led at least substantially strictly over the 
first signal path. This provides the second telecommunication means with the option of 
two-way traffic while retaining the advantages of the invention. Transmission of 
information herein takes place in the second fi-equency range, while information is 

15 received in the first frequency range. As a result of the invention fuH-duplex two-way 
traffic is thus possible withoiat disturbing interference of the incoming and outgoing 
signals. Since considerably more information will normally be received than 
transmitted, it is recommended to choose a first frequency range which is higher than 
the second, in view of the greater band-width in that higher range. 

20 

A further preferred embodiment herein has the feature according to the invention that 
attenuation means are present in a signal path between a first output and a second 
output. A signal separation is thus effected not only between the input and the output of 
the device but also between the outputs mutually. Interference from one output to an 

25 adjacent output can be effectively suppressed by means of the atteniiation means without 
the useful signal having to be impaired as a result In this respect a further particular 
embodiment of the connection device according to the invention has the feature that the 
attenuation nieans comprise at least one directional coupler. Such a coupler has an input 
and at least two outputs, one of which has only a small attenuation and the other a 

30 significant one. An effective signal separation can be brought about by placing such 
elements between successive outputs. 
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In a further preferred embodiment the connection device according to the invention 
herein has the further feature that at least the ouQ}ut for the second telecommunication 
system is electrically irtsiilated for a direct current. An electrical disconnection of the 
second telecommunication means is thus achieved in the case of direct current 
5 components in the signal supplied thereto via said connection. A possible overvoltage 
from the network or from the first telecommunicatiou means does not tn that case 
disrupt lie second telecommunication means. This is particularly important if the first 
telecommunication means comprises an older type of television receiver, the chassis of 
wdiich is in some cases under high voltage. If in this case the network connection in the 
10 television receiver is not adequately earthed, this preferred embodiment nevertheless 
avoids said high volt^e having adverse consequences for the second 
telecommunication means. 

In order to enable inter alia present-day, but also future telecommunication services, a 
15 teleconmiunication system of the t3^e stated in the preamble has the feature according to 
the invention that the first and second telecommimication means are coupled to the 
telecommunication network via an above specified connection device according to the 
invention. The telecommunication network can herein be in principle any random 
existing or future network, but in a particxjlar embodiment according to the invention 
20 comprises a cable television network intended for distribution of radio and/or television 
programmes, wherein the first telecoinmumcation means comprise a radio receiver 
and/or a television receiver* As already stated above, such a network generally offers an 
exceptionally high-grade infrastructure allowing large data flows and having low 
distortion. 

25 

A particular embodiment of the telecommunication system according to the invention is 
characterized in that the second telecommunication means comprise conversion means 
coupled on tiie one hand to an input and an output of the connection device and conpled 
on the other to digital third telecommunication means. The conversion means are 
30 capable of converting digital signals from the third telecommunication means into a 

communication signal compatible with the telecommunication network, and vice versa. 
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It is h^by possible to include digital third telecommunication means in the 
telecommunication system even though the network would not directly allow this, for 
instance becaiise it i$ analog or employs different signal frequencies. Examples of such 
digital, telecommunication means are computers, digital telephone devices and diverse 
5 devices intended for many forms of telemetry and remote-control. 



It is generally desirable to be able to use commercially obtainable telecommunication 
means in a telecommimication systera without having to modify the telecommunication 
means. The system can hereby be employed more universally and there is less danger of 

10 disturbances in the equipment to be connected. With this in mind, a particular 

embodiment of the telecommunication system according to the invention has the feature 
that a gateway unit is coupled between the third telecommunication means and the 
conversion means and that the gateway unit has on the one hand a connection with or 
without an associated interface and specifically adapted to the type of third 

1 5 telecommunication means, and on the other is suitable for communication with the 
conversion means. The gateway unit in this case provides possible necessary 
adjustments between the third telecommunication means on the one hand and the 
conversion means on the other and also provides a standard connection for the third 
telecommunication means. The third telecommuiucation means themselves thereby 

20 generally require no further modification in order to be incorporated in the system* 

A further particular embodiment of the telecommunication system is characterized in 
this respect iix that the gateway imit is suitable for connection of third 
telecommunication means taken fi'om a group of a computer in a network or 

25 stand-alone, means for analog or digital telephony and means for communication over a 
standard RS 232 serial port In its most comprehensive form the gateway unit has 
available all of these connections and the interfaces possibly reqmred therefor, so that a 
wide diversify of standard telecommiuiication equipment can be directly connected 
thereto. In order here to economize on specific interfaces, a further embodiment has the 

30 feature that the gateway unit is capable of communicating with the conversion meanis 
using a telecommunication protocol which allows the integration of different 
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telecommunicatioix services, whereby as tbc case arises the signals of different types of 
telecommimication equipment can be carried through the gateway unit to the conversion 
means without the intervention of a specific interface* 

5 A further embodiment has the feature according to the invention that the third 

telecommunication means are coupled to a local digital telecommunication network^ 

which fiirther telecommunication network is coupled to the input and output of the | 

connection device via the conversion means. Adding this digital network enables digital 

protocols and digital telecommimication services to be offered therein which may 

10 possibly not be supported by the primary network. The conversion means herein provide 
the required conversion between both networks, A hybrid telecommunication system is 
thus obtained which is based on the one hand on a primary network with a high-grade 
infrastructure in which two-way signal traffic is possible owing to the inveutioii, and on j 
the other hand a local network which supports at the user the diverse telecommunication 

15 services which are desired tbeare. 

The invention will be further elucidated hereinbelow with reference to an embodiment 
and an associated drawing. In the drawing: 

figure 1 shows a schematic view of a telecommimication system as according to 

20 an embodiment of the invention; 

figure 2 shows a schematic view of a first embodiment of a connection device 
according to the invention as used in the telecommunication system of figure 1; and 
figure 3 shows a schematic view of a second embodiment of a connection device 
according to the invention which can be used in the telecommunication system of figure 

25 1. 

It is otherwise noted that the figures are purely schematic and not drawn to scale. Some i 
dimensions in particular are greatly exaggerated in the drawing. For the sake of clarity \ 
corresponding parts are designated in the figures with the same reference numerals. ! 

30 The telecommunication system of figure 1 comprises an existing cable television 

network 1 primarily intended for transmission and distribution of radio and television 

i 
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prograinmes. Coupled to the network axe first telecommunication means in the form of a 
radio receiver 1 1 and a television receiver 1 2. Situated for this purpose at the subscriber 
i$ a central, common connection 2 for network 1, from which is branched a specific 
combination connection 3 for radio and television. Such a network is usually designed 
5 for distribution of signals in discrete frequency bands typically lying in a range of 5 

MHz-862 MHZy and the radio and television receiver are therefore suitable for receiving 
a first telecommunication signal in a frequency range within these limits. The range of 
87.5-108 MHz is for instance occupied for distribution of radio programmes, while the 
range of 11 5-862 MHz is allocated for television programmes. 



The region below 87.5 MHz is therefore still free and is increasingly being used to have 
return traffic take place therein, i.e. signal trafiBc from the subscriber to parts located 
higher in the network. In tiiis case telecommunication means will also be present at the 
subscriber, such as the conversion means 21, decoder 34, computers 31, digital 

15 telephone handsets and/or analog telephone apparatus 33 as shown in the figirce, which 
are capable of transmitting a second telecommunication signal, the return signal, in this 
second frequency range. The option of return traffic thus opens the way to numerous 
interactive telecommunication services over network 1, but also holds the danger for the 
passage of noise and other disturbances from the subscriber into the network, usually 

20 referred to as ingress noise. A return signal generated at the subscriber will moreover be 
able to interfere with the first telecommunication signal for the receiving equipment if 
both are supplied to this equipment. 



In order to avoid this, the receiving first telecommunication means 1 1,12 and the 
25 transmitting telecommunication means 21,3 1,32,33,34 are connected according to the 
invention via a connection device 40 according to the invention as shown in more detail 
in figure 2. Connection device 40 comprises a common connection 41 for connection to 
the network 1 , an output 42 for the receiving first telecommunication means 11,12 and 
an input for transn:utting second teleconmiunication means 21 which are optionally 
30 present. In accordance with the invention the connectiou device 40 comprises separate 
signal paths 44 respectively 45 to output 42 and input 43, which paths are coupled to the 



10 
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common connection via separating means 460, Separating means 460 comprise a 
high-pass filter 461 through which the first conamxmication signal is led over only the 
first signal path 44, in combination ^th a low^pass filter 462 which urges the second 
con>mumcation signal over the second signal path 45. In this case both filters are 
5 integrated into a single component, designated a diplex fitter, of more than -60 dB, 
although this is not essential per se to the invention. 



Because both signals follow at least substantially strictly their own signal path, 
interference between the two is effectively prevented- This implies among other things 

10 that a return signal continuing on its way from input 43 via second signal path 45 cannot 
appear at an output 42 of the connection device to which receiving appliances 1 13I2 are 
coupled. The output of the second telecommunication means can therefore be increased 
within reasonable limits withoiit the danger of interference of radio and television 
programmes, which are anyway provided at least substantially strictly via first signal 

15 path 44 to the radio and television receiver. The output of the transmitting 

telecommunication means can thus be freely optimized so as to obtain a high-quality 
output signal without therein making concessions to the quality of the signal being 
received by the receiving telecommunication means. 

20 The separation of the two signal paths 44,45 in connection xmit 40 such that for the 
analog signal trafBc downstream only the first signal path 44 is used and the digital 
signal traffic upstream in the network runs only via second signal path 45 provides the 
option of arranging rectifier means 47 in the first signal path to suppress any traiEc in 
the Opposite direction in first signal path 44. The advantage hereof is that possible noise 

25 generated at the user, referred to as ingress noise, no longer has the chance of reaching 
network 1 via this signal path 44. Used as rectifier means in this embodiment is an 
operational amphfier with an attenuation of more than -70 dB, which has been found in 
practice to be amply sufficient to suppress a significant part of ingress noise in network 
1 . Return path 45 on the other hand, including filter 460, has an attenuation of no more 

30 than only -1 dB, so that return traffic is still possible along this side. The use of an 

operational amplifier 47 as rectifier means has the additional advantage the gain thereof. 
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which amoxmts here to about 6 dB, compensates the attenuation of about 5,6 dB 
resulting from the splitter 48 which divides output 42 of the device into three branches. 
The user thus has three connections 42,42',42" at his disposal to receive downstream 
signal traffic fcom network L At least one of these connections 42" is insulated for 

5 direct current in that a capacitor 49 is incorporated in the signal path thereto. This 
connection is specifically intended for high-grade, usually (high) voltage-sensitive 
equipment which is thus electrically insulated from the other equipment -which is 
coupled to another output 42,42* of unit 40, such as for instance the first 
telecommunication means 1 1,12. Connection 42" thereby provides protection against a 

10 possible overvoltage and poor earthing of this other equipment. Such a protection also 
applies to the input 43 of the device, since a capacitor 49 is likewise incorporated in 
second signal path 45. 

Coupled to the thus protected input 43 and output 42" of unit 40 are second 
15 telecommunication means 21 which in this embodiment comprise conversion means in 
the form of a modulator-demodulator unit, referred to in short as modem, which is 
specifically suitable for a cable television network such as the network 1 of this 
embodiment. The modem is capable of a conversion of digital signals from the 
equipment connected thereto into signals suitable for transport in network 1^ and vice 
20 versa. For receiving signal traffic from network 1, which takes place in the first 

frequency range, the modem 21 has an input 211 which is coupled for tiiis purpose to 
the output 42'^ of unit 40, while return traffic in the second frequency range is supplied 
to an output 212 and led over the signal path 45 intended therefor via input 43 of 
connection unit 40. The modem is able to apply a specific modulation frequency for 
25 both routes which is adapted to separating means 460 in connection unit 40. On the 
, other side the modem 21 has a combined digital input/output 213 for cormection of 
digital third telecommunication means, such as the computers 31, telephones 32,33 and 
decoder 34 shown in this embodiment, 

30 The connection of these third teleconmiunication means 3 1 ..34 takes place in this 

embodunent via a gateway unit 50. This gateway unit has on the one hand connections 
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with or withoxrt necessary associated interfaces 5L.54 and adjusted to the specific type 
of third telecommmication means and on the other a common port 55 for 
coirrounication with modem 21. In this embodiment as such, gateway unit 50 has a 
network connection 51 in combination with a usual network interface for a further 
telecommunication network 30 (LAN) of conj^uters 31, a DECT connection 52 in 
combination with a DECT interface for connection of digital hand-sets 32 of cordless 
telephones based on the DECT protocol, a connection 53 with built-in analog/digital 
converter interface for conventional analog telephone devices 33 and a standard RS 232 
interface, for instance for telemetry applications, in which the decoder 34 is in this case 
coupled Decoder 34 herein communicates digitally via the RS 232 of gateway unit 50 
with network 1 for exchange of encryption and verification information and on the other 
hand passes analog programme data from network 1 in conventional manner and is 
connected for this purpose directly to an output 42 of the connection device. 

If necessary, the signals from all this equipment are converted internally into a common 
protocol, for which purpose the Internet Protocol (TCP/IP) is chosen in this 
embodiment, this protocol already supporting per se an integration of diverse 
telecomrnxmication services^ Mutual communication between the gateway unit and 
modem 21 takes place on the basis of this protocol. The third telecommunication means- 
3 1..34 do not therefore have to be modified for use in combination with modem 21 and 
network 1 and, vice versa, it is not necessary, or hardly so, to take account in network 1 
of the type of equipment 3 1 -34 which will be deployed by the user. Connection device 
40, modem 21 and gateway unit 50 will each deal with a number of conversions or 
adjustments necessary for this purpose. The Intemet Protocol (TCP/IP), which allows 
both data transport and telephone trafSc, is otherwise also supported in computer 
network 30, so that telephone traflSc is also possible via computer network 30 instead of 
via an input of gateway unit 50 intended for that purpose. 

A second embodiment of the connection device according to the invention is shown 
schematically in figure 3, This embodiment largely corresponds with that of figures 1 
and 2. The connection device has a common connection 41 for a telecommunicatioii 
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aetwork, here also a CATV network, ia addition to a separate input 43 and a number of 
outputs 42,42^42" for coupling of respective transmitting and receiving 
telecommunication means- The signal paths between common connection 41 and input 
43 respectively outputs 42,42*,42'' are mutually separated by separating means in the 
5 form of a diplex filter 460. Similarly to the first embodiment, this diplex filter provides 
a first signal path between connection 43 and outputs 42,42',42" solely for signals in a 
first frequency range of, in this embodiment, 47-862 MHz, while in a second signal path 
between connection 43 aud input 43 signal transfer is only possible, as a result of filter 
460, in a second frequency range of, in this embodiment, about 5-30 MHz, The mutual 
10 separation amounts herein to *60 dB, but can in practice be made higher or optionally 

lower as required. A low-pass filter 46 with a limit frequency of about 50 MHz provides 
in Hiis embodiment an additional suppression of high-frequency signal components in 
the signal path leading to input 43. 

15 An operational amplifier 47 in the first signal path to outputs 42,42',42" of the device 
provides an effective suppressing of spurious return traffic along this signal path. 
Operational amplifier 47 is provided with its own stabilized direct current supply 471 
for a high-grade signal processing. The introdtiction of ingress noise into the network 
coupled to connection 43 can be prevented to a significant extent by operational 

20 amplifier 47. In order to ensure the distribution of radio and television programmes from 
the CATV network via device 40 even when power supply 471 fails, a bypass circuit 
472 is arranged parallel to the operational amplifier and provided with one or more 
normally-ON relays which provide an electrical coimection between common 
connection 43 and the primary output 42 when the supply from power supply means 47 1 

15 falls away. The supply voltage of operational amplifier 461 is also used for this purpose 
as control voltage of this circmt 472. 



In order to avoid said ingress noise interfering in disturbing manner with the signal 
taken from another output 42,42',42", attenuation means are arranged in this 
) embodiment in the signal paths between individual outputs 42,42',42", The attenuation 
means here comprise directional couplers 6li6V^6V\ each with a main path having no or 
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only little atteniiation of here -1 dB, and a markedly more strongly attenuated branching 
where the signal in this embodiment undergoes an attenuation of about -10 dB. The 
. device comprises such an attenuator 61,6r,6r' for each output 42,42',42'\ wherein 
output 42,42**42" is coupled to the branching thereof The attenuators are placed 
5 successively in a nfiain signal path which ends in a terminator 64 which is. adapted to the 
sigijal path with an hnpedance of 75 in order to prevent reflections. 

Operational amplifier 47 has an amplification of about 17 dB- This means that an input 
signal st^plied to connection 43, assuming an attenuation of about -1 dB by diplex filter 

10 460, arrives at the output of amplifier 47 with an amplification of 16 dB. The first 

directional coupler 61" provides an attenuation of -10 dB, while an additional attenuator 
62 provides an. additional damping of -6 dB, whereby the signal can be taken from the 
first output 42" at practically the input level. The attenuation in the main path of -1 dB 
in each case results in the signal being available at the following output 42' at a level of 

15 5 dB and, finally, at the last output 42 at 4 dB relative to the input level- These two latter 
outputs can for instance be used for connection of radio, television and video equipment 
and, if desired, a set-top box for teleservices related thereto and the like. The output 
level can if desired be further adjusted by interposing an attenuator such as at the first 
output 42", 

20 

Although the supplied signal is thus available at each output 42,42',42", the attenuating 
means 6l,6r,61" ensure that a signal separation of at least -20 dB is present between 
adjacent outputs 42,42',42", Possible ingress noise and other interference firom any of 
the outputs 42,42',42" will thereby undergo an attenuation of -20 dB in a signal path to 
25 another output and thereby be almost completely suppressed. Not only is an effective 

signal separation thus brought about in die present embodiment between input 43 and an 
output 42,42*,42" of the device, but also between the outputs 42,42',42" mutually. 

The first output 42" can for instance be used in combination with input 43 for 
30 connection of a personal computer, in a network or otherwise, provided with a cable 
modem 21. In order to shield this electronically relatively sensitive equipment, the 
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connections 41 ,42" used for this purpose are provided with a galvanic separation in the 
fotm of a pair of capacitors 49. A high, voltage coming from television equipment 
connected to either of the other outputs 42,42' will thereby be less easily able to reach 
the PC cquipment 

5 

All in all Ihe invention provides a very generally applicable solution for connection of 
all types of telecommunication equipment to a common .cotmection 2 of a 
teleconummication network 1 > wherein a high quality of both reception and transmission 
signals can be realized, mutual interference is precluded to the greatest possible extent 
10 and ingress of noise firom the user into the network is suppressed to a significant degree. 



Although the invention has been further elucidated in the foregoing with reference to 
only a few embodiments, it will be apparent that the invention is in no way limited to 
the given examples. On the contrary, many variations and embodiments are still possible 

15 for ttie average skilled person within the scope of the invention. The gateway unit can 
thus be extended or restricted in accordance with the diversity of the equipment to be 
connected thereto. In addition, the invention is further described on the basis of a cable 
television network and therefore particularly applicable for that purposes but it can 
nevertheless also be employed for other types of network, wherein as a result of the 

20 invention an efiective separation is always possible between upstream and downstream 
signal traffic at the user, so that the two do not interfere with each other. 
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Claims 

1 . CoimectioD device for coupling first telecommunication means capable of 
xeceiving a first telecommuni cation signal in a fiist frequency range, together willi 

5 second telecommtmication means capable of transmitting a second teleconnnnmcation 
signal in a second frequency range, to a single telecommunication network connectionp 
comprising an output for the first telecommunication means, an input for the second 
telecommunication means, a common network connection for the telecommunication 
network and separation means adapted to directing the first tglgcommxm ication signal 

10 over a first signal path between the output and the common network connection and the 
second telecommunication signal over a second signal path between the common 
network connection and the input characterized in that said signal paths are separated 
from each other between the separation means and the input and output respectively and 
in that the first signal path comprises rectifier means capable of suppressing signal 

15 transport in a direction opposite to that of the first telecommunication signal* 

2. Connection device as claimed in claim 1, characterized in that the rectifier 
means comprise an operational amplifier. 

20 3. Connection device as claimed in claim 1 or 2, characterized in that the separation 
means comprise frequency filter means adapted to directing both telecommunication 
signals over their respective signal paths. 

4. Cormection device as claimed in claim 3, characterized in that the frequency 
25 filter means comprise a low-pass filter with an edge frequency above a lower one of said 
first and second frequency range, as well as a high-pass filter with an edge frequency 
below a higher one of said first and second frequency range, while the edge frequency of 
the hi^^pass filter exceeds the edge frequency of the low-pass filter, 

30 5, Connection device as claimed in one or more of the preceding claims, 

characterized in that the second telecommimication means are moreover capable of 
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receiving a first telecommunication signal in a first frequency range and in that the 
device comprises at least one further output being intended for the second 
telecommunication means. 

6. Connection device as claimed in claim 5, characterized in that attenuation means 
are connected between said outputs of said connection device. 

7- Connection device as claimed in claim 6, characterized in tiiat the attenuation 
means comprise at least one directional coupler. 

8, Connection device as claimed in claim 5, 6 or 7, characterized in that at least the 
output for the second telecommunication means is electrically insulated for a direct 
current. 

9* Telecommunication system comprising first telecotamunication means capable 
of receiving a &st telecommunication signal in a &st frequency range, second 
telecoEomxmication means capable of transmitting a second telecommunication signal in 
a second frequency range, and a telecommunication network, characterized in that the 
telecommunication system comprises a coimection device as claimed in one or more of 
the preceding claims connecting the first and second telecotomunication means to said 
network 

10. Telecommunication system as claimed in claim 9, characterized in that the 
teleconmiunication network comprises a cable television network intended for the 
distribution of radio and/or television programmes and in that the first 
telecommunication means comprise a radio receiver and/or a television receiver. 

1 1 . Telecommunication system as claimed in claim 9 or 1 0, characterized in that the 
system moreover comprises digital third communication means^ in that the second 
telecommunication means comprise signal conversion means which are coupled to an 
input and an output of the connection device on the one hand and to said third 
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telecommimication means on the other hand and in that the conversion means are 
capable of converting digital signals from the third telecommmucation means into a 
commitaication signal compatible with the telecommunication network, and vice versa. 

5 12. Telecommunication system as claimed in claim 1 1 , characterised in that is 
comprises a gateway unit connecting the third telecommimication means to tiie 
conversion means and in that the gateway unit comprises an interface adapted to the 
specific type of third telecommtmication means, 

10 13. Telecommunication system as claimed in claim 12, characterized in that the 
gateway mit is adapted to connecting third telecommunication means taken from a 
group of a computer, means for analog or digital telephony and means for 
communication over a standard RS 232 serial port. 

15 14. Telecommunication system as claimed in claim 12 or 13, characterized in that 
the gateway unit is adapted to communicating with the conversion means using a 
telecomrnxmication protocol which allows the integration of different 
telecommunication services, 

20 15, Telecoimminication system as claimed in claim U, 12, 13 or 14, characterized in 
that the third telecommunication means are coupled to a digital further 
telecommunication network, which further network is coupled to the input and output of 
the connection device via said conversion means, 

25 16. Telecommunication system as claimed in claim 15, characterized in that the 
further network supports an integration of several telecommunication services. 

17. Telecommunication system as claimed in claim 16, characterized in that said 
further network supports data traffic as well as telephony. 
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